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The Λ(1520) as a quasibound state of πΣ(1385), S. Sarkar, E. O, M.J. Vicente Vacas, PRC
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Cij coefficients for S = −1, I = 0 and |TπΣ∗→πΣ∗ |2
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Introduction of the K̄N and πΣ channels

K̄N and πΣ couple to πΣ(1385) in D-wave
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We chose a to get the pole at the physical position. β and γ chosen to reproduce the
partial decay widths of the Λ(1520) into K̄N(45%) and πΣ(42%) and K̄N phase shifts.

From residues at pole |gπΣ∗ | = 0.91, |gKΞ∗ | = 0.29, |gK̄N | = 0.54 and |gπΣ| = 0.45.
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Λ(1520) in the nuclear medium

The coupling of the Λ(1405) to πΣ(1385) is very large but decay
into this channel practically suppressed because of lack of
phase space.
In nuclei a π can excite ph. Plenty of phase space. Large width.
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Analogy to mesonic and nonmesonic decay of Λ(1115) in nuclei.
Λ(1115) → πN is forbidden by Pauli blocking in nuclear matter.
But π becomes ph and decay possible
→ Non mesonic Λ(1115) decay
Λ(1115)N → NN

This is much more important than the mesonic decay in nuclei.
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D-wave decay of Λ(1520) in the nuclear medium

Λ(1520) → K̄N + πΣ

• In-medium K̄ optical potential: K̄ → Λ-h + Σ-h + Σ(1385)-h
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A.Ramos and E.Oset, Nucl. Phys. A 671 (2000) 481.
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Σ(1385) in the nuclear medium

• The free width Γ ' 30 MeV
• Decay modes: Σ(1385) → πΣ + πΛ

In-medium renormalization
• The pion decay π → ∆ − h + N − h

• Short-range correlations
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Results for the in-medium self energy of the Σ(1385)
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In-medium width of the Σ(1385) at ρ = ρ0: Γ = −2ImΣ ' 80 MeV
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Results for the in-medium self energy of the Λ(1520)

S-wave decay: Λ(1520) → πΣ(1385)
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Results for the in-medium self energy of the Λ(1520)

D-wave decay: Λ(1520) → πΣ(1189) channel
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Λ(1520) → K̄N channel
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Results for the width of the Λ(1520) in nuclear matter

Γ = −2ImΣΛ
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Conclusions

• The S-wave decay of the Λ(1520) into πΣ(1385) is nearly
forbidden in the vacuum.

• In the nuclear medium this channel opens due to the
excitation of the N -h.

• In-medium S-wave + D-wave decay of the Λ(1520) at ρ = ρ0

→ a big width (5× free).
• We also find the big renormalization of the Σ(1385) in the

nuclear medium. The in-medium width = 2.5× free.
• Experimental tests are feasible and welcome.
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